Introduction
A fish population is shaped by the geologic, chemical, physical, and biological factors within and surrounding the environment in which it lives. The relative quality of that environment affects the organisms living there, exerting positive or negative pressure on the population (Platts & McHenry 1988) . The fluctuation of the fish population is really important for stock assessment and management. In this way, a major decline and rise in the population size or the population biomass can be detected, and appropriate management strategies can be adopted (Chen et al 2004) . A relatively simple and inexpensive method of evaluating the health of lentic systems is to monitor the density and biomass of the fish population (Platts & McHenry 1988; Bohlin et al 1989) .
Density and biomass estimates of targeted species by electrofishing capture data are most often generated using depletion (or sometimes referred to as removal) (Moran 1951; Zippin 1958; White et al 1982) or the mark-recapture method (Ricker 1975; Zubik & Fraley 1988) . Because these methods are labour intensive, they have been recommended only when researchers require detailed knowledge of the target population. Typically, removal methods have been used in stream environments where fish capture is by electrofishing during two to four intensive sampling periods over a short time period (often within a day) (Kelso 1989) .
It was clear that estimates of population density and biomass would be required if the interrelationships of the various species were to be evaluated (Williams 1965) . Many authors in various regions of the world have been studied the density and biomass of fish or fishes per surface unit in rivers (Pires et al 1999; Penaz et al 2003; Dikov & Zivkov 2004; Namin & Spurny 2004; Vlach et al 2005; Kolev 2010 ). The principal aim of these investigations was to obtain population density and biomass estimates of most, if not all, of the fish species occurring at each site, and it is perhaps pertinent to consider the accuracy of the results obtained.
Little work has been done in Central Anatolia, Turkey on river populations parameters (i.e. density and biomass) of fish (Ölmez 1992; Korkmaz & Atay 1997; Korkmaz et al 1998; Korkmaz 2005) . With this respect it is needed to establish the status of fish density and biomass in a number of localities and stream profiles in Central Anatolia, Turkey. As there is no data about density and biomass of fish in Kirmir Stream, the information obtained from Zippin's triple-catch removal method by electrofishing in the stream sections could be important. The objectives of this study were to determine density and biomass estimates, and habitat structure for fish populations in Kirmir Stream and to assess correlations between density and biomass. 
Material and Methods

Study area
Kirmir Stream is a branch of the Sakarya River geographically located in the north-western part of the Central Anatolian Region of Turkey at 40-41° N and 32-33° E (Figure 1 ). The depth of the stream is generally shallow (30-50 cm), but reaches 2-3 m at some points. The bottom structure varies between sandy, stony and muddy (Kucuk & Alpaz 2008) . The bottom of site 1 was covered with small rocky (5-10 cm), and the banks were occasionally wooded; the bottom of site 2 was covered with rocky (20-30 cm), sandy and standing water, and the banks were un-wooded and rocky; the bottom of site 3 was covered with rocky (30-70 cm), and the banks were occasionally wooded and standing water; the bottom of site 4 was covered rocky (30-50 cm) and big rocky, and the its around was reeds.
This study was carried out in Kirmir Stream of Sakarya River. Four sampling sites were assigned on Kirmir Stream (130 km long) for taking fish samples, water samples and measuring water characteristics. These sampling sites in Kirmir Stream were selected according to habitat structure, depth, water velocity, size and structure of substratum (Hankin 1984 The electrofishing team consisted of three experienced crew members with one using the anode and the other two using dip nets to capture the fish. Each sampling site under study was closed at both ends with 8-10 mm mesh size nets (Lacroix 1989) . Each fishing pass (with 1.5 hour) was carried out in an upstream direction. The time interval between passes was at least 30-60 minutes. Each sampling site was sampled three times with effort standardized among sampling. The depth and width of the sampling sites were measured per 10-20 m (Neves & Pardue 1983). Fish caught in each sample were anesthetized with MS 222 and mortality was not observed. Then, fishes were identified as to species and weighted (±0.01 g). Fish caught were returned to the water as alive in accordance with permission. In each sampling, the numbers and biomass of fish were determined. Then, in order to determine fish density (population size) according to species, it was used Zippin's triple-catch removal method (Zippin 1956; Seber & Whale 1970 ). Zippin's triple-catch removal method is described as in Equation 1.
Where; p is the catch efficiency
; k is the numbers of removals; C 1 , C 2 ,C 3 are the catch in each consecutive removal; N is population density. The sampling variance and standard error of N were estimated from the Equation 2 and 3, respectively.
The validity of the Zippin method was tested by calculating R and
R then the Zippin method is not applicable) and the goodness of fit statistic (T 1 < χ 2 = 3.841 with k-2 degrees of freedom) for a multinomial distribution where the population size is not known (Seber 1973) . The computation used for T 1 was:
and (
The biomass or standing crop ) (B was estimated by B = B. ( N / N). Where; B is the total weight of fish caught and N is the total number of fish caught. Values of density and biomass of fish per unit area where catches were estimated by / A N and / A B , respectively. Where A is area of sampling sites (in ha) (Bohlin et al 1989) . Number of fish species of Kirmir Steam is fewer than the most studies such as Guadina Basin (Portugal, 16 species) (Pires et al 1999) , Veleka River (Bulgaria, 16 species) (Dikov & Zıkov 2004) , Bečva River (Czech Republic, 23 species) (Namin & Spurny 2004) , Úpoř Brook (Czech Republic, 13 species) (Vlach et al 2005) ; more than Sakarya Basin (Turkey, 4 species) (Ölmez 1992) , Sugul Brook (Turkey, 4 species) (Korkmaz & Atay 1997) , Hatilla Brook (Turkey, 2 species) (Korkmaz et al 1998) and Kadıncık Brook (Turkey, 2 species) (Korkmaz 2005) . In freshwater, comparisons of the difference between the numbers of species are difficult. Because the habitat structure of sampling sites and abiotic-biotic factors may vary. Small streams may be characterized by great changes in environmental conditions along the gradient of stream size and discharge (Vlach et al 2005) .
Results and Discussion
A. orontis was the most dominant species, constituting 1199 fish and 28.77% whilst C. taenia was the least species 18 fish and 0.43% (Table 2) . Number of fish identified (4167 fish) in Kirmir Stream is fewer than 5548 fish Bečva River by Namin & Spurny (2004) ; more than 1303 fish Veleka Ta r ı m B i l i m l e r i D e r g i s i -J o u r n a l o f A g r i c u l t u r a l S c i e n c e s
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River by Dikov & Zikov (2004) , 1166 fish Sakarya Basin by Ölmez (1992) , 2943 fish Sugul Brook by Korkmaz & Atay (1997) , 748 fish Hatila Brook by Korkmaz et al (1998) and 79 fish Kadıncık Brook by Korkmaz (2005) . These differences can be explained by both species diversity and the higher amount of fish in large rivers where it could be find alternative habitats according to small stream. Table 2) . If these results are referred to the components of the ichthyofauna, it can be stated that the highest density of fish and biomass states were estimated from locations in which the A. orontis and C. tinca were present.
The comparative analyses of fish density and biomass in streams studied by Ölmez (1992) , Korkmaz & Atay (1997) , Dikov & Zikov (2004) , Namin & Spurny (2004) , Vlach et al (2005) , Korkmaz (2005) for 13 species in Úpoř Brook were higher than our results. These differences can be said to be caused by the fact that selective fishing or catch efficiency. The variable catch efficiency is not only dependent on the characteristics and habits of fish populations but also on factors related to the design and implementation of the sampling and on the physical, chemical and environmental characteristics of the habitat (Bravo et al 1999) .
The results of successive electrofishing together with estimates of density and biomass at the four stations and sampling periods are presented in Tables 3-6 . Table 3 Çizelge
4-Kirmir Çayı'ndaki örnekleme yerlerinden elde edilen balıkların yoğunluk ve biyomas tahminleri (Mayıs2007), simgelerin açıklaması Çizelge 3'de verilmiştir
Sites Fish species Table 3 Çizelge 5-Kirmir Çayı'ndaki örnekleme yerlerinden elde edilen balıkların yoğunluk ve biyomas tahminleri (Ağustos2007), simgelerin açıklaması Çizelge 3'de verilmiştir ( N and B ) . The reason for the decrease in total fish density and biomass during the sampling period can be explained by seasonal changes occurred in the water temperature.
Conclusions
A total of 9 fish species representing 2 families Cyprinidae and Cobitidae were recorded. A. orontis was the most dominant species by its density and biomass. The results of this study contribute to knowledge of fish density and biomass in Kirmir Stream. Moreover, this study, being the first quantitative survey on fish communities in the Kirmir Stream, provides a baseline for future evaluation of the changes. Therefore it has been not put forward any recommendation terms of managerial politics in this study. Additionally, longterm sampling is necessary to predict changes in fish communities and to implement successful planning of stream fish monitoring.
